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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 1 , filed 06/27/2006, with respect to objections to 
claims 1 and 7 have been fully considered and are persuasive. The objections of claims 
1 and 7 have been withdrawn. 

2. Applicant's argument regarding to rejection of claims 1-9 (see page 2) has been 
fully considered but it is not persuasive. 

Applicant's Argument: applicant argues, on page 2, paragraphs 6 and 7, Culpepper 
does not teach using a common sampling rate from two channels having different 
carrier frequencies. 

Examiner's Response: Regarding to the rejection of claim 1 , examiner asserts that the 
Applicant's admitted prior art discloses all the subject matters claimed in claim 1 , except 
that the oscillator is providing common sampling rate to the A/D and D/A converters. 
Therefore, the. limitation regarding to "the channels having different frequencies" has 
been already disclosed by the primary reference and there is no need for a secondary 
reference to teach this limitation. Furthermore, Culpepper, discloses an apparatus (see 
Fig. 4) comprising; a first channel for receiving signals (see 29A, and column 4, lines 
28-33); a second channel for receiving signals; a multiplexer 30 connected to the first 
and second channels; an A/D converter 50 and a D/A converter (71 A, 71 B or 71 C) 
connecting the channels through the multiplexer 30 to a digital signal processor 80; and 
an oscillator (41 or 45) connected to and providing a common sampling rate to the A/D 
and D/A converters (column 6, lines 2-4). It would have been obvious to one of ordinary 
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skill in the art at the time of invention to modify applicant's background of invention as 
suggested by Culpepper to use the same sampling rate for the A/D and D/A converters 
and therefore by providing just one sampling rate make the frequency synthesizer ; 
circuitry more simple. Moreover, it is also well known from Nyquist criterion that a 
required sampling rate for sampling a signal of frequency f 0 is at least twice the 
frequency of the signal. Therefore, one of ordinary skill in the art would have been 
motivated to use a common sampling rate which is at least twice the sampling rate of 
the higher frequency so as to cover the sampling rate requirement of the lower 
frequency as well. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over applicant's admitted prior art (background of invention) in view of Culpepper et al. 
(hereafter, referred as Culpepper) (US 5,657,026). 

As to claim 1, applicant's admitted prior art shows (see Fig. 1) a radio 10 
comprising: a first channel for receiving signals at a first carrier frequency (see the 
channel regarding to the GPS device); a second channel for receiving and transmitting 
signals at a second carrier frequency (see the channel regarding to the WLAN device); 
a multiplexer 52 connected to the first and second channels; an A/D converter 54 and a 
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D/A converter 56 connecting the channels through the multiplexer 52 to a digital signal 
processor 50; an oscillator 62 connected (through the frequency synthesizer) to the A/D 
and D/A converters; and the digital signal processor controlling the multiplexer (see 
control 51) and modifying received and transmitted digital signals to accommodate for 
the different carrier frequencies. Applicant's admitted prior art discloses all the subject 
matters claimed in claim 1 , except that the oscillator is providing common sampling rate 
to the A/D and D/A converters. Culpepper in the same filed of endeavor, discloses an 
apparatus (see Fig. 4) comprising; a first channel for receiving signals (see 29A, and 
column 4, lines 28-33); a second channel for receiving signals; a multiplexer 30 
connected to the first and second channels; an A/D converter 50 and a D/A converter 
(71 A, 71 B or 71 C) connecting the channels through the multiplexer 30 to a digital 
signal processor 80; and an oscillator (41 or 45) connected to and providing a common 
sampling rate to the A/D and D/A converters (column 6, lines 2-4). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify applicant's 
background of invention as suggested by Culpepper to use the same sampling rate for 
the A/D and D/A converters and therefore by providing just one sampling rate make the 
frequency synthesizer circuitry more simple. Moreover, it is also well known from 
Nyquist criterion that a required sampling rate for sampling a signal of frequency f 0 is at 
least twice the frequency of the signal. Therefore, one of ordinary skill in the art would 
have been motivated to use a common sampling rate which is at least twice the 
sampling rate of the higher frequency so as to cover the sampling rate requirement of 
the lower frequency as well. 
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As to claim 2, applicant's background of invention shows (see Fig. 1) that the 
radio apparatus further includes a frequency synthesizer 60 connected to the oscillator 
62 and providing different frequency signals (A and B) to the first and second channels. 

As to claim 3, applicant's background of invention shows (see Fig. 1) that the 
radio apparatus further includes a third channel (see the channel regarding to the Blue 
Tooth device) for receiving and transmitting signals at a third carrier frequency and 
connected to the multiplexer 52. 

As to claim 4, applicant's background of invention shows (see Fig. 1) that the 
radio apparatus further includes a frequency synthesizer 60 connected to the oscillator 
62 and providing different frequency signals to the first, second and third channels (see 
A, B, and C). 

As to claim 7, applicant's background of invention shows (see Fig. 1) that in the 
radio apparatus 10, the first channel is designed to receive GPS signals, and the 
second channel is designed to receive signals from the group of WLAN, Blue Tooth, 
GSM, GPRS and WCDMA. 

4. Claims 1, 3, 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Culpepper et al. (hereafter, referred as Culpepper) (US 5,657,026), in view of Siegel et 
al. (hereafter, referred as Siegel) (US 2004/0198381). 

As to claim 1, Culpepper discloses an apparatus (see Fig. 4) comprising; a first 
channel for receiving signals at a first carrier frequency (see 29A, and column 4, lines 
28-33); a second channel for receiving signals at a second carrier frequency (see 29 b); 
a multiplexer 30 connected to the first and second channels; an A/D converter 50 and a 
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D/A converter (71 A, 71 B or 71 C) connecting the channels through the multiplexer 30 
to a digital signal processor 80; an oscillator (41 or 45) connected to and providing a 
common sampling rate to the AID and D/A converters (column 6, lines 2-4); and the 
digital signal processor 80 controlling the multiplexer 30 (see column 5, lines 53-56) and 
modifying received digital signals to accommodate for the different carrier frequencies 
using the common sampling rate (see Fig. 4). Culpepper discloses all the subject 
matters claimed in claim 1, except that the second channel is used for transmitting and 
receiving signals. Siegel, in the same field of endeavor, discloses a method/apparatus 
for locating a transmission signal from a radio transmission emitter device, such as a 
cell phone, in a rescue area (see the abstract). Siegel further discloses (see paragraph 
0029) that base station's antennas are capable of transmitting and receiving signals 
(see paragraph 0031), wherein the signals transmitted from the base station 40 
originate (i.e. the control system controls the transmitted signals) from the control 
system 50. It would have been obvious to one of ordinary skill in the art at the time of 
invention to enable the channels used by Culpepper's apparatus to transmit and receive 
signals in order to facilitate the communication between mobile units and base stations. 

As to claim 3, Culpepper discloses a third channel (see Fig. 4, 29c) for receiving 
signals at a third carrier frequency and connected to the multiplexer 30. Culpepper 
discloses all the subject matters claimed in claim 3, except that the third channel is used 
for transmitting and receiving signals. Siegel, in the same field of endeavor, discloses a 
method/apparatus for locating a transmission signal from a radio transmission emitter 
device, such as a cell phone, in a rescue area (see the abstract). Siegel further 
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discloses (see paragraph 0029) that base station's antennas are capable of transmitting 
and receiving signals (see paragraph 0031), wherein the signals transmitted from the 
base station 40 originate (i.e. the control system controls the transmitted signals) from 
the control system 50. It would have been obvious to one of ordinary skill in the art at 
the time of invention to enable the channels used by Culpepper's apparatus to transmit 
and receive signals in order to facilitate the communication between mobile units and 
base stations. 

As to claim 5, Culpepper discloses that the processor 80 performs 
communication protocols for at least two of the channels simultaneously (see column 5, 
paragraph 4). 

As to claim 6, Culpepper discloses that the processor 80 performs 
communication protocols for the first and second channels simultaneously (See column 
5, paragraph 4). 

As to claim 7, Siegel discloses that the geographical position information can be 
determined employing GPS techniques (see paragraph 0020) (interpreted as receiving 
GPS signals by the first channel). Siegel further discloses that the combination base 
station/master control unit 170 illuminates the rescue area with strong pilot signals 
which uses any of the common wireless standards e.g. GSM, so that cell phones within 
the rescue area will connect to the base station transferring signal lock and control away 
from local commercial services (see paragraph 0043) (interpreted as receiving GSM 
signals by the second channel). It would have been obvious to one of ordinary skill in 
the art at the time of invention to modify Culpepper to use one channel for receiving 
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GPS signals and a second channel for receiving GSM signals to enable the system to 
transfer signals from the mobile unit to the base station in order to facilitate the 
communication between the mobile unit and the base station and to determine the 
location of the mobile unit. 

As to claim 8, Siegel further discloses that the communication apparatus is a 
software-defined radio (see paragraph 0021). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Culpepper to use a software 
defined radio in order to allow implementation of multiple standards simultaneously on 
a single hardware device and therefore reduce the cost of the remote unit. 
5. Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Culpepper and Siegel, further in view of Sexton et al. (hereafter, referred as Sexton) 
(US 2003/0081569). 

As to claim 2, Culpepper and Siegel disclose all the subject matters claimed in 
claim 2, except that a frequency synthesizer is connected to the oscillator and providing 
different frequency signals to the first and second channels. Sexton discloses a wireless 
communication system, which includes at least one mobile station 100. Sexton further 
discloses that the mobile station 100 contains a wireless section that includes a digital 
signal processor 180, as well as a wireless transceiver that includes a transmitter 200 
and a receiver 220 (see paragraph 0031). Sexton also discloses that since in GSM 
systems transmit and receive channels are on different frequencies, at least one local 
oscillator 260, such as a frequency synthesizer is provided for tuning the transceiver to 
different GSM channels (interpreted as first and second channels). It would have been 
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obvious to one of ordinary skill in the art at the time of invention to use a frequency 
synthesizer connected to an oscillator to provide different frequencies to communication 
channels as required by the communication protocols. 

As to claim 4, Culpepper and Siegel disclose all the subject matters claimed in 
claim 4, except that a frequency synthesizer is connected to the oscillator and providing 
different frequency signals to the first, second, and third channels. Sexton discloses a 
wireless communication system, which includes at least one mobile station 100. Sexton 
further discloses that the mobile station 100 contains a wireless section that includes a 
digital signal processor 180, as well as a wireless transceiver that includes a transmitter 
200 and a receiver 220 (see paragraph 0031). Sexton also discloses that since in GSM 
systems transmit and receive channels are on different frequencies, at least one local 
oscillator 260, such as a frequency synthesizer is provided for tuning the transceiver to 
different GSM channels (interpreted as first, second and third channels). It would have 
been obvious to one of ordinary skill in the art at the time of invention to use a frequency 
synthesizer connected to an oscillator to provide different frequencies to communication 
channels as required by the communication protocols. 
6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Culpepper and Siegel, further in view of Kokkosoulis et al. (hereafter, referred as 
Kokkosoulis) (US 6,016,550). 

As to claim 9, Culpepper and Siegel disclose all the subject matters claimed in 
claiml , except that the processor accommodates for the different frequency signals by 
linear interpolation of the sampling rate. Kokkosoulis discloses a data processor 
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apparatus (see column 1, lines 51-53), wherein frequency multiplication is achieved by 
a technique known as "linear interpolation". Kokkosoulis discloses that a linear 
interpolation inserts M-1 samples between every x(n) and x(n+1) samples, where M is 
an integer multiplication factor needed to reach a target sample rate (see column 3, last 
paragraph). It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Culpepper and Siegel to use a linear interpolator to make the 
sampling rates equal for all the different frequencies, with a higher processing speed. 

Allowable Subject Matter 
7. Claim 1 0 allowed. The following is a statement of reasons for the indication of 
allowable subject matter: 

As to claim 10 a comprehensive search of prior art of record failed to disclose, 
either alone or in combination, an apparatus comprising: a first channel for receiving 
signals at a first carrier frequency; a second channel for receiving and transmitting 
signals at a second carrier frequency; an A/D converter and a D/A converter 
connecting the channels through a multiplexer to a digital signal processor; an 
oscillator connected to and providing a common sampling rate to the A/D and D/A 
converters; and the digital signal processor controlling the multiplexer and modifying 
received and transmitted digital signals to accommodate for the different carrier 
frequencies using the common sampling rate to accommodates for the different 
frequency signals by linear interpolation of the sampling rate. Wherein the linear 
interpolation for each interpolated sample Y n , at the desired sampling rate T 0 , is 
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calculated from two samples X n +i, X n at the common sampling rate T s as: Y n =X n +n (T 0 - 
T s )/T s (X n +i-Xn). 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action, 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Malek whose telephone number is 571-272-8731. 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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